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as interferons and neuropeptides, blood products like clotting and
antishock factors, vaccines against previously unpreventable diseases,
new antibiotics, and many other kinds of biologically active molecules.
In addition, the availability of large quantities of these previously
scarce molecules enables researchers to learn more about their func-
tion in the body, which will result in new therapeutic agents.

The ability of genetically engineered microorganisms to produce
valuable chemical compounds will also lead to applications in many
other industries, including the food processing, chemicals, and energy
industries. Among the numerous substances whose production could be
affected by biotechnology are alcohol, enzymes, amino acids, vitamins,
high-grade oils, adhesives, and dyes. Biotechnology will also make
possible the synthesis of novel chemical compounds in these commer-
cial sectors.

The use of biological processes in industry places special demands on
manufacturing. Generally, biological conversions entail a fermenta-
tion process. Nutrients and raw materials are supplied to living cells in
a reactor vessel; the cells convert the raw materials into products; and
the products are withdrawn, separated, and purified. These bioconver-
sions must be carefully monitored and controlled. Indeed, the develop-
ment of economical fermentation equipment and methods is one of the
greatest challenges facing biotechnology today.

But not all genetically engineered microorganisms will be used in
fermentation processes. Some are being designed for use in the envi-
ronment. Many of these will have agricultural applications, but others
might be used to degrade wastes or toxic substances, to leach or
concentrate minerals from ores, or to increase the extraction of oil from
wells.

An important subset of the molecular products of biotechnology are
the proteins known as monoclonal antibodies. These are produced not
through recombinant DNA techniques but through the fusion of a
tumor cell with an antibody-producing white blood cell. The result is a
virtually immortal clone of cells producing antibodies that are chemi-
cally identical. Monoclonal antibodies have already found a wide range
of uses in research, because of their remarkable ability to attach to
specific molecular configurations. They are also being used in a number
of in vitro diagnostic tests to detect the presence of disease or other
conditions. At the same time, investigators are examining their possi-
ble uses within the body to expose diseased areas to scanning instru-
ments, to confer passive immunity against disease, or to carry biolog-
ically active agents to diseased tissues.